were collected from I5 centres: Amsterdam,
Nijmegen, Rome, Rotterdam, Stockholm, and Zurich.
The final analysis was limited to primary cardiac tumours that were verified at necropsy or operation and in which histological proof was obtained. Of the original 29 cases, 5 had to be discarded as the patients were alive and not operated upon. Two malignant tumours, one haemangiosarcoma and one o small cellular sarcoma, were excluded because they were probably due to secondary invasion from an extracardiac neoplasm. No patient with a well-documented primary malignant tumour was encountered. The remaining 22 tumours (Table 2 ) may be classified as 'benign' in a strictly histological sense. It is obvious indeed that these new growths, because of their critical location X within the heart, may readily encroach on the cardiac cavities or compress the conduction w tissue. This is illustrated by the observation Received I6 June I970.
1 A joint research study by the Association of European Paediatric Cardiologists. that in i i children in the present series death could be attributed directly to a histologically 'benign' tumour.
The salient clinical, macroscopical, and histological features in 22 patients are listed in Table 2 . Cases that have been published separately are referred to by the name of the first author and the year of publication. In the following review, which does not intend to give a complete account of each individual patient, emphasis will be placed on signs that were common to several patients and appear to be of major clinical significance. (Fig. 3) confirmed the diagnosis. In 3 of the children in whom the brain was examined, typical lesions of tuberous sclerosis were found. This is in keeping with previous reports in which the common association of this brain lesion with rhabdomyomatosis has been stressed.
Fibroma and hamartoma
Five patients (Cases 7-II) belonged to this group which is histologically less well defined than the rhabdomyomas (Bigelow, Klinger, and Wright, 1954; Geha et al., I967) . Of the 5 tumours in our series 3 were reported as fibromas, one as a hamartoma and one as a A group.bmj.com on October 14, 2017 -Published by http://heart.bmj.com/ Downloaded from myoma or fibromyoma. All the patients were male. Their ages ranged from 5 months to 8 years.
In one infant (Case ii) who died from an unrelated cause, the tumour was an incidental post-mortem finding. Ventricular tachycardia was the presenting sign in one child (Case 8, Fig. 4) . The 3 remaining patients were admitted to hospital for evaluation of heart murmurs (Cases 7, 9, and io) which suggested the presence of tricuspid stenosis in one and pulmonary stenosis in 2 patients. In these 3 patients the electrocardiogram was compatible with the diagnosis of 'stenosis', which was further confirmed by the measurement of a pressure gradient at cardiac catheterization.
In 2 patients the electrocardiogram revealed an infarction-like pattern, one over the high lateral part of the left ventricle (Case 8, Fig. 5 ), the other in the inferior leads (Case ii). X-ray examination was practically diagnostic in one patient (Case 7) in whom it showed a calcification within the heart. In the others slight or moderate cardiomegaly were noted but added little to the diagnosis.
It is noteworthy that in the 4 patients who presented with cardiac signs, the correct diagnosis of an intracardiac space-occupying lesion was made on angiocardiograms. Three of them were operated upon successfully. In one the tumour was too extensive to be resected.
Myxoma
In contrast to its relatively high incidence in adults, myxomas are rare in childhood. Only 3 cases (Cases I2-14) were encountered. These patients were older than the average age in the other diagnostic groups, which con-+ firms the impression that the incidence increases with age. In 2 patients (Cases I2 and I3) the presenting symptoms were produced by peripheral arterial emboli. Histological studies (Linder et al., I965) indicated haemangiomatous tissue in the free wall of the left ventricle and in the interatrial and the interventricular septum, where it had invaded the atrioventricular node.
The other patient had a 2: I atrioventricular block. Angiocardiography showed a filling defect in the lateral wall of the left ventricle which was thought to be due to an intramural fibroma. At operation a vascular tumour, bulging from the lateral wall of the left ventricle, was seen and partially excised. The patient died the next day. The haemangioma was localized in the free wall of the left ventricle as well as in the interventricular septum.
Teratoma
Of the 6 teratomas (Cases I7-22), only one was intracardiac, the others were extracardiac but remained intrapericardial. All were true teratomas containing a wide variety of structures derived from two or three primitive germ layers, in contrast to some bronchogenic cysts that have been reported as teratomas (Dabbs, Peirce, and Rawson, I957) .
Three infants (Cases I7, I8, and I9) were admitted in acute distress and presented with almost identical signs: tachypnoea, cyanosis, absence of murmurs, low voltage on the electrocardiogram, and a huge 'heart' on the radiograph. In the youngest infant a pericardiocentesis yielded 6o ml. of clear strawcoloured fluid. A pneumopericardium revealed an intrapericardial mass. In the second patient a combination ofa pneumopericardium and angiocardiography distinctly outlined the pericardial sac within which a mass was seen to displace and distort the cardiac cavities, especially the superior vena cava, right atrium, and ventricle. In the third infant (Case I9) cine-angiocardiography demonstrated the compression of the right atrium and its downwards displacement by a large extracardiac mass. The operative findings in these three cases were identical: upon opening the pericardium a large, firm, multicystic, wellencapsulated extracardiac tumour was found, attached by a short pedicle to the root of the aorta. All three tumours were successfully removed.
In a 7-year-old symptomless boy (Case 20) cardiac investigation was performed because of an unusual x-ray finding which showed an irregular bulging mass on the left cardiac border (Fig. 6) (Fig. 7) .
The only patient (Case 22) with an intracardiac teratoma was a neonate. The baby survived only IS hours. The neoplasm was a huge multilocular cystic tumour which occupied most of the right atrial and right ventricular cavities and had grown through the tricuspid orifice. It appeared to have originated from both the interatrial and interventricular septa. Histologically, derivatives of all three primitive germ layers were identified. (i) Congestive heart failure and obvious cardiomegaly in infancy, unexplained by congenital heart disease, myocarditis, or endocardial fibroelastosis; (2) the association of congestive heart failure or a cardiac murmur or both, with rhythm disturbances, either atrioventricular block or bouts of tachycardia; (3) the association of heart disease with peripheral arterial emboli; (4) any atypical feature in a condition that otherwise would be labelled as 'valvar stenosis', e.g. changing character of the murmur, influenced by posture, rhythm disturbances, disproportion between obvious cardiomegaly and signs of only moderate 'valvar' obstruction, or an infarction-like electrocardiographic pattern; (5) even as an isolated finding a bulging mass on the cardiac border outlined by x-ray, is highly suggestive. It is almost diagnostic of a hamartoma or teratoma if it contains calcifications.
Once the suspicion has been raised, angiocardiography is the only method to confirm the diagnosis before operation. As suggested by Pernot et al. (I968) , it may be used in conjunction with a pneumopericardium to visualize better an intrapericardial tumour.
The importance of early and correct diagnosis is indicated by the relatively good surgical results in the present series ( 
